Functional diversity of histamine and histamine receptors.
In order to analyze the mechanisms by which a single biogenic amine like histamine is capable of inducing a wide variety of both physiologic and pathologic functions in various tissues/cells, histamine responses were dissected in detail from a biochemical and pharmacologic point of view. Histamine is synthesized by multiple isozymes of histidine decarboxylase, and catabolized by either diamine oxidase or histamine-N-methyltransferase. Synthesized intracellular histamine may play a role in cell proliferation, whereas released histamine binds to at least three different histamine-specific receptors, then activates various intracellular components, such as Ca++, cAMP, protein kinase, and ion channels. These second messenger pathways interact differentially with each other in various tissues/cells. Moreover, histamine not only activates its own receptors, but also activates other related receptors such as the serotonin 1c receptor. Therefore, to understand the complex actions of histamine, new approaches should be established, in which multiple phenomena can be monitored simultaneously.